More than 30% of the world's food production is wasted. Organic waste and residues are produced in a variety of sectors, including agriculture, food industry and forestry. Residues and waste are generated throughout the entire food production and use cycle: surplus food production, processing and distribution, and consumption. Some food that has not been consumed should be managed. Bioconversion using insects provides the opportunity to produce feed and energy using by-products of the agro-food industry. The aim of the work was to present the concept of "IN OIL: an innovative method for the bioconversion of by-products from food processing industry" under the project LIDER VII (co-financed by the National Centre for Research and Development). Project IN OIL is being implemented at the Poznań University of Life Sciences. IN-OIL's main assumption is combining two ideas -waste into energy and waste into feed. The developed method will reduce the adverse impact of unused food on the environment by using ReFood products in insect feeding (Hermetia illucens). H. illucens (Black Soldier Fly) is a Diptera characterized by a very high index of growth, and rich source of fats and proteins. The main assumption of the project is based on the introduction of by-products from the food processing industry to feeding with larvae of H. illucens. Biomass of insect larvae will then be processed into products that will be used for feed and energy purposes.
INTRODUCTION
According to the Food and Agriculture Organization of the United Nations, FAO, more than 30% of the world's food production is unused. Despite the problem of hunger, the world wastes about 1.3 billion tons of food per year [FAO 2013 ]. Substantial amounts of unused food are products of plant origin [Czekała et al. 2016a , Smurzyńska et al. 2016] .
Unused food must be managed legally [Czekała et al. 2014] . The most commonly practiced solution is its costly transfer to waste disposal companies. Therefore, it is necessary to look for and implement alternatives. The idea is that waste is not a source of cost but profit [FAO 2014 ]. This can be achieved by, for example, recycling waste or recover process [Czekała et al. 2014] . One of the directions of the above processes seems to be the use in the agricultural biogas plant, which ensures the process of biological waste disposal. Bioconversion technology using Hermetia illucens insect provides the opportunity to produce feed and energy, while allowing the plant to produce by-products of the agro-food industry [Rehman et al. 2017] .
The aim of the work was to present the concept of "IN OIL: an innovative method for the bioconversion of by-products from food processing industry" under the project LIDER VII. In addition, issues related to the emergence and development of plant-based food waste have been presented. 
CONCEPT OF IN-OIL PROJECT BASED ON BIOCONVERSION OF BY-PRODUCTS FROM FOOD PROCESSING INDUSTRY

BY-PRODUCTS FROM FOOD PROCESSING INDUSTRY
Organic waste and residues are produced in a variety of sectors, including agriculture, food industry and forestry. However, the raw materials of vegetable origin are a diverse group [Alzate T et al. 2017] . They include among others: cereals, vegetables, fruits, or root crops. As mentioned earlier, according to FAO data and research, more than 30% of the world's food is wasted. Interestingly, this problem pertains to practically every country, although the rich and developed states are predominantly dominant. In these countries, the problem is the result of overproduction of food and over-buying. In turn, food is better utilized in poor and developing countries. The resulting food waste is mainly due to the lack of food storage infrastructure.
Residues and waste are generated throughout the entire food production and use cycle, including surplus food production, processing and distribution, and consumption. [Li et al. 2016] .
It should be emphasized that the products that are often withdrawn from the sale still have full value. However, they are often removed from sale due to small organoleptic changes, such as malfunction or damage to the package. Another reason is, for example, withdrawal of a portion of a product after the promotional offer has expired or when the end of its useful life is approaching. [Brancoli et al. 2017 ].
Some food that has not been consumed should be managed [Garcia-Garcia et al. 2017 ]. This applies, for example, to agricultural crops that are biodegradable, i.e. degradable under the influence of microorganisms. It is therefore imperative that they are properly managed to prevent, for example, their rotting or the emission of harmful compounds into the atmosphere. Selection of substrate recovery methods should be based on their physical and chemical properties.
Their functional and organoleptic characteristics should also be taken into consideration.
Using by-products from the food processing industry to produce insects and then feed and energy seems to be a rational solution. This will not only avoid waste disposal fees but also generate revenue from the sale of energy, feed or fertilizer [Ciesielczuk et al. 2017] . Especially when the waste management of plant origin does not create legal problems compared to overdue mixed food.
IN-OIL PROJECT CONCEPCION
Project IN OIL: An innovative method for the bioconversion of by-products from the food processing industry is being implemented at the Poznań University of Life Sciences. It is performed by academics, PhD students and students of three faculties: Faculty of Agronomy and Bioengineering, Faculty of Veterinary Medicine and Animal Science and Faculty of Food Science and Nutrition.
IN-OIL's main assumption is combining two ideas -waste into energy and waste into feed. The IN-OIL project will result in innovative bioconversion technology for the by-products of the food industry. The developed method will reduce the adverse impact of unused food on the environment by using ReFood products in insect feeding (H. illucens). Designed technology assumes processes occurring during its use are waste-free.
Rational management of agricultural products and by-products of the food industry is one of the greatest challenges of the 21 st century. However, losses related to irrational food management amount to around 89 million tons per year in the EU, of which 9 million tons per year fall to Poland. Poland is characterized by well-developed agriculture and the agro-food industry that produces biomass and waste management is one of the most important environmental protection issues. [Czekała et al. 2016b , Lucifero et al. 2016 .
In general, produced waste can be divided into industrial and communal, with the mass of man-made waste much smaller than in industry. In 2015 in Poland a total of 137710 thousand tons, of which only 12226 thousand ton were municipal [GUS 2016 ]. However, it is the municipal waste that needs more attention because it is heavily differentiated and selective harvesting usually takes place only for part of it. Among the municipal waste, the largest potential for recycling if provided by biodegradable and high organic matter [Nabavi-Pelesaraei 2017]. This can be used, among others, to produce fertilizers, feeds or energy. However bearing in mind, that these wastes are degraded both in aerobic and anaerobic conditions, they must be collected selectively or separately as soon as possible and then anaerobically treated.
Invertebrates are the largest group of animals. The number of insect species occurring in nature is estimated at 5 to 10 million. Such a large number of species is primarily associated with being able to adapt even in difficult environmental conditions. There are about 30,000 species of insects in Poland, with the dominance of rows of beetles, flies, hymenopter and butterflies. On the other hand, the insect market in the EU is characterized by a rapid growth rate, which is currently determined by several large companies operating there. However, it is important, that the waste produced there is mainly used as food in pet food [Salemdeeb et al., 2017] .
According to various assessments, more than 2 billion people in the world (mainly Africa and Asia) consume insects, which are a rich source of fats and proteins [Menozzi et al. 2017] . Even so, in developed countries, their consumption is not a popular phenomenon today. However, bearing in mind the high fertility and plumage of insects, it is possible to use them for alternative purposes [Kostecka et al. 2017 ]. According to preliminary data from the study, it appears that the by-products of the food industry are a wholesome, environmentally-friendly insect feed ingredient.
Hermetia illucens (Black Soldier Fly) is a Diptera originally inhabiting areas of the Americas. This species is characterized by a very high index of growth, up to several hundred kg in 1m 2 in one production cycle. It is currently possible to use insect fat in poultry feed, especially since its insect content in dry biomass may exceed 55%. Bearing this in mind, the project plans a cycle of balance and growth experiments in poultry with chickens for fattening and for turkeys for fattening.
The main assumption of the project is based on the introduction of by-products from the food processing industry to feeding with larvae of H. illucens. Biomass of insect larvae will then be processed into products that will be used for feed and energy purposes. It is important to mention that insect fat is a healthy and safe food ingredient, and such production will be more environmentally friendly than, for example, the production of palm oil.
The aim of the project is to develop innovative bioconversion technology for food by-products using H. illucens larvae to produce feed fats. In addition, products produced during fat extraction, i.e. protein and chitin H. illucens, will also be used for agricultural biogas production. The production of gaseous biofuels from protein and chitin as a substrate, which cannot be used in animal nutrition, is an innovative value of the project.
An important task in the project is also to determine the use of individual food waste groups for direct biogas production. Methane fermentation is widely used because of the wide range of substrates, including food waste [Voelklein et al. 2017 , Fisgativa et al. 2016 . In Poland there are about 100 agricultural biogas plants, but this number is steadily increasing ]. This is due to changes supporting sources of stable energy production, i.e. those processing biomass [Gizińska-Górna et al. 2016] . Profit is also the digestion residue resulting from the an-aerobic digestion [Czekała et al. 2015 , Czekała et al. 2012 . It is assumed that it can be sold as a valuable fertilizer or used for fertilizer purposes [Chodkowska-Miszczuk and Szymańska 2013]. This will allow to close the circulation of nutrients and give valuable nutrients for the new plant biomass.
CONCLUSION
The current trends clearly indicate that insects are becoming increasingly popular in scientific and industrial research. The main direction of research now is their use for food and feed purposes. This is due to the high content of protein and fats of good quality. Another advantage is the fact that insect production requires a small amount of water, and food can come from the products from food processing industry. There are dynamic changes in EU legislation pertaining to the use of insect biomass in human and farm animals. In the near future, insect meal is likely to be allowed in fish or poultry feed. It is assumed that the results of the project will be able to be benefited by agrofood companies, agricultural biogas plants, feed and insect producers. It is therefore necessary to conduct research on the alternative use of insect biomass and its fractions, and any actions should be safe for humans and animals.
